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(57) Abstract: A filter capable of performing collec- 
tion of organic materials, bacteria, viruses and other 
hazardous materials and sterilization/decomposition 
of collected matter at low cost with extremely high 
efficiency; and a process for producing the same. In 
particular, a porous semiconductor constituted of a 
semiconductor material capable of light emission is 
formed inside or on the surface of a porous ceramic 
or metal as a substrate. Electrodes are fitted thereto to 
thereby obtain a filter. Fluid is filtered while applying 
voltage so as to emit ultraviolet radiation. Thus, 
sterilization/decomposition of hazardous materials, etc. 
can be performed simultaneously with the filtration 
thereof. 
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20 7 0 n m(D^i*^3fet5 ^ i /i^^ LV> 0 t^^itt 
ft, t *) tell 1 8 0~ 2 6 0 nmftif<D^^^iix*fc6c 3 0 

0~4 0 0nm©f«, ^^-a-%S:^»r-r^m^/h$ ~W 

VXm& £ tiTSMi 7 it* U r ft*)* W»5 t &J& LTfii 

grlinmtfb Lttt, ±ifc Lfc&JR*mx«:-fc 7 S y * £ b < , ^ 
JL SiC, GaN^Oigmt4-fe7 5 5/^^^SW<t-T^t. rtt^,^^ 

S*t<!r LTixy a vg&£fflv^ r. <!: Wife LV\, 
. ^i»?LSte 0 . 1 ~ 1 0 0 n mffcS: t /Wife LV\ ¥i»?L^ o 
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i o o (j. m&m*.z>k. %ftMx*ftffi^®m*x»£te\,^$tm*hmT® 

5 bt£Z>o 

10 $-fr5ri^#5 0 

tt^frXfiiBlRlbfe^-Y^*— ^e>*52|&*fls»i: 1X14, ZnO, Ga 

Set LTteT!e<£>#|riSfc5 0 
(1) ttJKfr^sy^ir^^K-CfcS^TLtt^fr^KJfi^ife 

CftM 2002-75171 #^«#fig) o *i*mSrH 1 4 £/B^TfftW 
i"3„ @14 (a) ^^"f-J: 5t-> 31®^ (0 0 1) m<D I bS(D^iy 

-fir^^ Ka»e>fcSJE«2 l SrfflSi-So 014 (b) <z>xaT\ s 
«2 l±t'i^;* M22 L N r^>_h^2^5c^t-RT^O«^2 3 

20 a^^^ttfd^^- h"^^^ 2 3Srga@i-5 0 7 * h"^* ^ 2 3 <£>#Sl3fr& 
2 3 aOt'^flt, ^J^l(^l~^]5 0 /imitS, ^LX, 7* Ml 

^<D^ Hi 4 (c) (c^-rxmT\ ^5/^g«l'J:oX^M 
25 2 2<D±M'*? — Lfc-^^gB 2 4*MffctZ>o 014 ( 

d ) ^-rii&T\ 2 1 KSJfcttl' ^">-3i y*5-^>f (Reactive Ion 
Etching: R I E) &JfcLX\ S&2 1 HHMSft*^ ^ V K^b^S^iC 

$nxv>s^ x r^fdi, eg^> 5M^itxtJ:v\ *7t. W25 

30 (Dm £ l 20/imi:U 2 5 (Dff^^rj^ 0 . 5 1 0 n m 
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5 <D^m&m^ri>£<. mz-&. ^y^^, ecr 

^nfo : Electron Cyclotron Resonance) ^y^^^^ ICP ( 

nWfeft-?? X-r : Inductive Coupled Plasma) lc J: 5 ^ 

i^T, IU1 4 (e) ^tjH-X^T\ ^^^o^7X-7^T'iW2 5 
10 fc^X-rocy^^SrifeU-C, m^ftWSfl 3 O &7£/&i-5 0 ^Xvx 7 

^^i/fi, g^9K i 0 0%©^^, sjiS^ia** s ^ia~<ft 2 o o°c, as 

^rt(Z)JE^^o. l~4 0Pa ORHC 5 P affraSa«#* LV>) <D^5#T. 
gtVf* N CF 4 (mol) /0 2 (mol) ^*£)0. 2 5 (7)||^^4>T% 

£j££i&&as£a~*& 2oot, s^^rt^^j^ o . i ~ 4 o p a mK 

15 % 5 P a ttifiiW* U^) ^Tt'tT^t^flt'fcSo 

lyf^x^ ^^x^om^^x^T-fToTkivx, w % r 

y Km ioTS^IrMtS - i: %^T*>5, S*£2lte. ( 

0 0 1) g*RfclR?>fti\ (100)^(110) , (111) IttlT 

j:Kft«^a<5v >x> mm <b feasts** t ^ Ka> e> * 5 

25 #7LW^^®i^«r^v>mu^o mi 5£ffl^T;in&Ifc0jH-5o *r 

5 (a) ©»tfctc<t«J:5fcy-<-r*^KBI*iHt!:^J*-t-5. i-fcjb^ R 
30 „ ^fc^^^-r^^ mKmnte^PJ^^^YUftte^yJ-i/fiS 
HI 15 (b) »^i-J:5l-*»W^tt*t*^l«**t*. 
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iLtt*9o sis (c) ^y^^^oymntm^^ -y 

s mi 5 (d) ^^b^ss^s^^s 

10 £&dJ:i9^> K^r-V ^£r*# < LT3g3fc£r2 5 4 nmft-fi{'v':7 h£-£5 
#7L«#»flK3JS 2 5 4 n mO*^i»*|g3ti-S»-a-^tt«:a^sa,a»5 J: < ft 

i^mM7tmt\^xm^h^> 0 mi 6 (b) ~ (a) ©isii, iui5-c-i& 

20 (2) ttJtfcffr&SZ nO-CfcS#7LK^^i^3t^fe 

6o ^Rfcf, I^i: LT3Ei&wr^=>^^ KtfcS Z n (C s H 7 0 2 ) 2 £r 

i 3 o°cumx^m^x, jsi 2 tfxK&y)mm\^ rti^y^v^y 

25 4**— &nbtlZ> 0 iS?fiI^5 5 0-6 0 0ttS('t5^> Wftb<D 
30 G a &Sfcta1-*Ui«fcV , »U p§a£-f5K:te> P, A s ^^^Pi"Hfi i 
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5 &Km¥mfrm*¥mfcm*zMmz&xj&f&i,tz&iim i tmfc 

io ^mmmwztiZo 

ftWte&iimmwbmL'X^MfcmbfrtbteZo m^^m-r^mm. m 
mm*^n¥m&frbtez%ftmm7jsi'?-iz±v)mmi-z>b^ 

15 frmKnmmtmi&zftxis'Q. ^ti^m,^m-r^-b^x^, 

^j:v\ ^ito^m^/h^v^^^ ni2 2 bw^&yj&^mw-mb^ 
iin&ttvffl^mm&i&tfLLxh^^* nmm*w j £<Dh<7>&&nwxhz 
t)\ fcsvNti, umnmmxmm^nmmmx$>^xh^<. mz-&, * 

25 yv^tM^t-i-^r.^^btLSo 

fi^Xf»®w*r^X*(i/iV^I5f6ti^:^v^^^5fe-r^ 0 022 (a) 
{*> iltig/lliftS (#?L«^#J1) <7)^l?L^<^i<D@<^2^ 
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— 2?. H22 (b) «\ m*2<D&>my&/mftm<r)miL&>m. i Fi(D& 
5 , mmm*miii*^mKM\z£V)ftMxn®m£frz><DT*hz> 0 scorns-, 

T*£>5„ 0^5^{5<if#^^ram6t)-Cfo^^ % 3 0 0~4 0 0nm^ 

m^itm&&mki>xmfx* m2 4\,zm^xmm-r?> 0 *-r N GaNi 

tpKmfr&iztifzXolzteoXist) % ^Ofc*^«iE^^p^n5^s G 
30 o 

<Z>*t#M*S i 0 2 T*t>V^U G a 2 0 3 #<£>G a <DmikVoXi> «JlV\ Ga© 
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^^^<755p^@{iO. 0 1~5 MmHtSr IA\ 5^m 

15 t?o*t!JT (®^IE?L) ©fltfldSjBr *3tSba|5»*— JttW^iftT-t-S 

©T?#*u<Jtev\ :l*u*. ^*ffio^>-^y >'^^K£«;bn3;F*^ 
25 . 

NH©3-f>f ^^F^^I9:©LT. G a N^O^&M^il&S < b 
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m^tc^mx\ hc l tfat** V 7^tfe5H 2 ^t^iAt5r <t 

iotM«U ilE^dote^tt^V K=¥^ s^tf* 3. 2 e VJBJUhT? 
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Xb% 0 ^*LK£Wass*«ttfcW-rs»£-tt. 02 9 (b) l^i-«J:5^S 
0 3 0 ^#381^^5^— ^lfca:tf*»6«[-?^tfeffl«l3ftSr*i-. HI 3 O 

Mftmx-mftm&mytirz^mfc&ni: lt«, z n f 2 : g d ^as*q ^ 

15 n O^^Hmt-t 5 «fc 5 fcjBJJW^-C^^i-S^JLa^flc^^p, jx* £ t 

£>S„ *fc3 11nm©Miil^ ^ V^©5M?K#K&*a**>*o 
r.r."T\ Gd£r K— ytS^ft^yK^t 2/^fi3. 2 e V^±lcf 
25 5o 3. 2eVJ;'5/h$V^|:(i, Gd^tM^tlS 3 1 1 nm©^ 

4. 0 e VJ^±T-*>5i<t W^UV\ i<£*§£\ ^M3 10nmW± 

2 T**>5o AlN-GaN^«Bl^V^X^ A 1 it; < 

Lfc 4. 0eV^Jt©/^K^t>y^f5ri^t^5 o ^*>?>k> 
„ A 1 NTtii5/iV\ wtf>f&. ^t^yKli'^K^y^^. 4 7 
e V<t*tV^-C#* LV\ $f)CMgS^t)iittlf©-offc5o Z.<D 
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i^^^i#^-Pg^«$n^V^^ > Ta 2 O s , Ti0 2 , A 1 2 0 3 , SiO 
2 . BaTi0 3 , PbTi0 3 , PbZr0 3x SrTi0 3x S i 3 N 4 f© 

* tBK-T5i£#^£>5 0 ^<£>5*>x T i 0 2 £*&&£^6^»:J:93fcft!l! 
10 ^$t5^i:m5„ *3fc*'L^&«Jt$*t7t^j»ttT i o 2 *®je 

20 T i 0 2 m*ffif&irZT i O 2 3&T-03&@£/h $ < fcSV^i, tSL^&Wt 

25 i -o-Nm^^m^-e«ti<3fe»^-et>«tv\ ^m^Kte, #?LSC*MI 
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Sl-CifeofctJi-*. y ^ is - ^ x^l^itm (ITO^) £r/8 

G d F 3 <7)ft^>«? t-G d C l 3> G a O z f IrfflV^t) <fcV\ AlN:Gd© 

*&m&bn. B^v^KomMt lt, mt^-^m (s i 3 n 4 ) 

20 XI47t h/^*s/i?:/*f;:J;5^ft|gSfiM£WU igii?L£riri-5#?L«¥ 
^ hit/55 3 ^_h^t>ts i 3 N 4 3&^-£:^&< 1 1> lS<^±^5uif&'atf 

25 _bf24#j&<bi-5^£f'J:«9, *1W©S i 3 N 4 ^3Ufc{3\ 

#^9!©#ft#<£>ftB?Ulf^ S i 3 N 4 #?L^O«3ti^-e^:^S7t**ffl7L 

30 ® 

7j/\s?-k ^xmm^tcWr&vmm&mits i 3 N 4 #a^o^a^i: 
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4 0 0 n m»T©Mi»»*»ffiSr«For. fc £jltb bfc„ ±IE 
ft*lia^*Sii5S i o a -#±«iMfc'lfc**ffi ,: f , l2:f4S i 3 N 4 3fts»# 

$ *Lfct£<Djj£^*g {Z ft, S i -O-N-#±^7C0^^b'a'^^^i- 
10 3 0 0ijx.f2\ Y 2 0 3 ^J^T*f*, YS i 0 2 N, YNS i 0 2> Y 2 S i 2 0 7 
% Y 2 S i 3 N 4 0 3 , Y 4 . 67 (S i 0 4 ) 3 0. Y 8 S i 4 N 4 0 14 W^$ 

15 Jq£ft/U#ttfc0fl;if2\ ®iB3feaSi: LTJfcfttfS 3 0 Onm^TOlM^l 

d4*^frb<D$£%:fe%:lim3 1 1 nmTfc5„ 
20 S i 3 N 4 #?L#fcmTtf>J: 5fcb-C^T*#S 0 

ft. J&t^U ^fi&tt^f^t»T?jft*-f«,, ^±«7c^<bf4S c, Y N Rtm^ 
Sf5 7~7 1^^V^9o #JxJ3\ G d 2 0 3 £itj#J£: LTfflV>fc«^. 
^MH-:^TGd 2 0 3 <!:»fS i 3 N 4 (D«#fif5S i 0 2 ^^tB 

25 £7«u ^tDtm-s i 3 N 4 (D-mmm^s nmm-t?>m^m^M\^ 

mitVXl^^mt US i 3 N 4 5|&^^>^®*fct4 x S i 3 N 4 i&^|5]db(D3|& 

#^#^e-T5 0 states i -o-n-g d&cDmikw&tztemmkVdXh 

V % GdSi0 2 N % GdNS i0 2 , Gd 2 Si 2 0 7x Gd 2 Si 3 N 4 0 3 ^ 
30 G d 4 6 7 (S i 0 4 ) 3 G\ Gd 8 S i 4 N 4 0 , 4 ^<D~*fm&&&> *) , 

H^tS^^^^ffcS G d ^ t 4 f fLjt^5 d^ii^JiE^ffi<t^I 
£2*#fi i: O^/i^-jg^j;: «£ «9 £ C£„ G d £^>bq1-54§^teJfci|&ft£ffli 
^Y^|^B$lC»L-Ct>«tV^ (Gd 2 0 3 -Y 2 0 3 Ub^)<b:-rS) . 
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±ies i 3 n 4 #?l#ws i 3 -N 4 m*mmta^ yttewmm&ft^mtt 

d^(D^r±^7n^^PT^. -^fiEuti^ (Eu 3+ ) Xttfffe ( 
10 Eu 2+ ) , Tb^Erttlfe, Tmliffe, i: V N p <fc 0 \Z-^lW,3tfc%fc 1 k$&yt£S 

15 T^ffl-et^o 

20 5^t^T*t5, 

^fc, #s i 3 N 4 ^^ffi-eti^< % s i 3 n 4 g>nfc(Dmmzytmm 

fEKUtS i 3 N 4 ^?l<*:<^tt^^^¥^r^^^ Mfctt 3 £*±jW;£ L 
V\ 3*MT-«#7L^OJ I S 3^ft»fS&af*S 1 0 OMP aMffiktHV , » 
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ittotffi&s i 3 N 4 ®j£mm<os i o 2 A<Dit, mmm&mizsu^y—t 
vxm\<^z>mm$:*g&j&ft<Dm. Rvm%nummi'£*)mwxzz> 0 
mte&m&rzmm'ev&So wx.it* Y 2 o 3 nhftmx\^ s io 2 

-C, #3te9ft£ttig*^SOT?#£Ll\&s, ^-r^S^tieEJKS i 3 N 4 *fcT- 
tfS£fi5cL&< m&®M<DmmteS i 3N 4 ^^*fL-C, 4-1 5wt 

io %&are*>s. r^i^^v^tttts i ,N 4 ew4*n:< < ft 5 

o 

\ti\tfhz> 0 mm&'xrfc^k* s i 3 n 4 ^®(^s i o 2 &$m\z.& vmytz 

15 „ WMt UTttil^aMS i 3 N 4 nttm^Z>&0MX*i>mfrt£l<\ am<o 
20 /h$V>aSS i 3 N 4 ^^V>?)(D^W* LV\ r©i#^t5Si 3 N 

< -T 5 7c 4?) K KWm i:Fe SriSiii- 5 tcHI $ -£T t «£ 

mm&o&^&ytfcb Lxmmxzzo &tz, si 3 N 4 cAi«m 

fitcS i A 1 ON (t^fToy) Sr#?L^^LTt>«^^V\ 
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5 mmmx-hZo 
mmx&z> 0 
mxhZo 

io m5te. *mw<Dmm7 ^ ^*—%mmMmmiz£^xnztc)b<D-7u j t 

15 IDTfc-So 

m9i*^ wm^mzm\<^mw(Dwmmxhz> 0 

Hlltt, 3 T*G a N(^>#?L|f^^^aiIit-t-S W(-ffiV>7t^©<D 

20 MB&0T*fo5 o 

HI 1 2 3 X'&bthtlG a NO#?LK^ftO»*^^^ h^T* 

25 o 

30 m 1 7 mmm 4 -c^aa Lfc#?L«¥^#<ai$/&£^i-mT*;fc5 0 
mi si*. ^igp^o^L^^^ffl^s^^-rmT-feSo 

@l9lt mg0ij4-e^Ufc#?L!g^#^^^-<^ hyuT-fc5o 

m 2 o mm 5 o#?L«¥*fls©$43i»ao«iifria"T?*><5. 

EJ2 ltt, llffifll 5 ^f£» LfcWft 7 i:^8«^^^ hA-T&5 0 
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@2 2it *&m<D&iLn¥mft<Dmm<Dffl6&xmmmt&&7fiirW'V3b 

02 3*i ^^(D^n^m^m^x^^M^^m^^mrm 
5 024*1 GaN&^mftwwt^xm^x&iin^mfcm&mm^-zm 

@2 6ii nmmexftmvtL&iiw^mtiwmftx^* v^xh^o 
028*1 mnm8xfcmvfc.&iLm¥mt£<Dm??tx'<? hsux&>% 0 

03 011 ^|^<7){dl(D#^K^^^«ig(DmiS&$r7n-rillT'fcS„ 

15 0 3 lfl MMMl 3<DNo. 3 6, 3 8, 4 1©Si 3 N 4 #»M 

f&mxhZo 

20 ^^§:%jifei-5fcfe(7)fta^S 
HHfeffji 

I^i Lt, 112 5 mm, f$ ImmOSUS 3 1 6l#»^^°y 
25 Au£5 oAa-^^LfctoSr/flVNfc,, Sft^Mli5 

0 %, i^7L#« 1 0 n mtfe o fc 0 1 ^ m<7) Z n 0*&7fc £ H#&i&&5fc 

MS 9 2 5 °C WfcfS LfcfW^A IT3 0 ^Pj^ bfc D JgCM^te^'k 

30 gUfc 0 

^2^®iL^o 
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i (oc 2 h 5 ) t&^?;—Mz®M&i£xmm*mMvrz 0 z.<Dmm*n 

10 ft<£>WtftfS£*L7c„ 

El 9 (a) K^H" SUS*/^ rtteW**2«:3&»Lfc. — ^> 

5 m mlDf^f- tf/W-?^ 3r^l^— h (DP) ^^lOiJ^h^ 
(7)|g|9 (b) KTjk-ff^ftpizmBl', MlOOppmO^itfc, El 
15 9 (b) ^-r«t5(C, ^^iail»<D^2*Wi (a) (DSUStJvI^ 
-?r^L7c 0 fW2('mBE£ITOL&^e>, f&jsf 2 <D?^ 
^^U2h r^l^iiUfCo 2 h r^^^DPlS^ifL 
fc^m, ifn-Cfcofc 0 *7c, Z nO^ffilctiDPfifS^^lSLTV^ 
^ofc 0 — *\ mHSr^PL^V^T'ti^iibfc^tt, 2hr|ODP© 
20 M(13 0ppmif ntli^bfs Z nOtSoCtt^D P^fiLt 

fi?L7tr b&9tfrZ> 0 «JE£I^P L ft ^oTc^^^t)* 3 0 p pmltiS 
25 TbfcO^, Z nO!7^*- JgT'D P<7}-^Ji^£;ixfc7c# <b*x 
5„ 

H*fcff]2 

Ittt tt> I@2 5mm, g^lmm^S i C#?L*^fflV^ 0 5C?L^ 
30 #5 0%, IfflKmZl 0 /imT'fcoTCo El 4 £ 9 /l*^ tfW^tJt 

LfcAlN^(M^9 9. 9 9%, ^MtliUO. 0 1%Mg) iSi 

^2000^2 2 0 0^ S|ta5l:l 9 0 0t^#lUc„ J^-CN 2 
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5 ] t U J%n®>(OUm*2 0 O 0°Ci: LX#bttfc^^m^$r^bfc^ 

s«3. 4^iimLT3gftj&;g<h^&£$JjtLfc 0 ^:<D^mSrl§llO^ 
-To 

10 fftlSfari^l^ A 1 N<D'<> K4S^^2 0 0 nm^ifiV\ 2 5 4nm(£>2& 

Ztl>m%%X*%tz. 0 ^4^bfix 2 54nm^|:, 4 70nm«fc 

<b tt 5 m v * *Pte*>> *b (D% 3t t> & - o X v ^ <k # x <b 5 „ 
15 ®mffi¥f&<DWffi 

Xfl 0 . 5 ju m) 9 ( b ) lOJIyf^ 

cD^^f^ngSU ISl00ppm©^i:tfc o |U9 (b) KtjH-J; 

20 h r mmmm vtc 0 5 h r &<d ? tp<D*mmmm*mfe iw 

3{ii? ^4lt5ppmf*)ofc 0 *fc, ^3 N 4<£>A1 

timi: ^^5 o mffi^EPflP £ tltcM&te. i&ft 2 5 4 n m<7)^M 
30 #3S£U ^li®ODNAilrja^aLT5Eigc$^rfci:#^f>n5o 

Hjfe^J3 

Sltt UT> ji:^2 5tnm % 1?^ lmnKDSUS 3 1 6#?LMfflV^c 0 
$S?L4Sfi4 0 %, mil&tt 3 // mT*&ofc 0 El 1 1 fcTjk-fX ? 
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i:itt^NH 3 -N 2 -H 2 ^l^ 0 OX>lZ&ft L,fcWW:Pl'W A b 

io i (oc 2 h 5 ) 4*=c? ;—Mz.mf&i±*kxmm*mm:\^tz. 0 

15 (D^3fe#i4^M 

il^^n5J:5l^ G a N©^y KJSSftft WStfffiSt S 3 6 7 nm<D^ 

20 NOx^7Sr@9 (b) l^$tt6^^ 1 O V y Y/W? is? >Ptc4Hi b 
x 0 0 p pm©j/7t Lfc 0 — ^4 5r@9 (a) K^rtX OlZ 

SUSW- ^(C^ttb/Co 0 9 (b) ^i-«t5t-> #^?\MW&<D 

mmztitc (a) ^sus^/u^-^ii^Lfc mi±^^pb^^f jN ^ 

mmMi®l,tcM&te, 2 h r|«NOx|Sttl 0 0 p pmi^f)^o 
^±^^b, «JEasp|tfJll£*Lfc4&'£tt* $t;K:3 6 7 n m<&3?0.«iaS38 
30 #?LfcririS#^5o 
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Sr^UT*3V>fcJ?$ 8 M m(DS i liOTU, -£tf> (10 0) E_h^m 

10 0) g&_t(C N 7thU y^77>fgfiaoTES3Mm(DA10f 

J^fiK bfc 0 V\<D fc° y ^-{2 5 n m £ U7c„ &:Jb\ ?<< ir^e > KJRfi S i ±T*te 
J? $ 2 /x m<£> n M^gfe $ tt N $ h \^t<D±.lzm £ 2 n mCO p M<75@}65^ 

CF 4 (mo 1 ) /O z (mo 1 ) =0. 0 0 2mf$.<DtfX*pT\ 5 
10 . 3Pa x 2 2 0W<D^#TT*S^^^t4^^V^5/^^^?:4^JfeU 

^fifcLfc^. C0 2 (mol) /H 2 (mol) =0. 0 0 50*1 
fife0^4»t?. 1 0 4 5°C, Bb^l 13. 3kPa, tajft^ 

!7-4 4 0W(D^#Tt\ tt^^^ , 7X^^c-/^-^ ; /$ r 5 0#r«bfCo ^ 

15 <Di^m> 01 7J'^i"J:5^y^i'^vK<Dffi77^^^^bfc^<b 
W^mfotmbtltio Ktttft©ESl±3 jam. il^tt^/im 

©maE^^PLT, ^g^ftt^^S'j^bfco mmi 9^-^% 2 
(Dtcm® w&ih' xw: 0 . 5/zm) &mmi ov y h/Koaft^y^tp 

fciftSU Ml0 0ppm©^iU UE^WUi^^ #7Lft3^l 
25 ^Ott^W^^Sr^LT5 h riiSIL&o 5h r^<D^y^«f 

30 *mmit 5 0 P P m t < w/p tx^ e>-r , #7L®s*t^®^tt, 
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mmM5 

mUtLX, 5 mm, l?$0. 5mm?)S i CW»fc 0 £ 

fc, ±Jm^f-Cfe5Zn (C 5 H 7 0 2 ) 2 £Mfl«^&»U 1 3 Otl^M 
10 tT#f A r «9$Si£U ^n*^ y y hJbtoy X/l^b t — 

bfc / X/W3 5 mm/m i n (DMStX^ *c^> V bfc„ 
— !B2«B©^fc3&fcttJ0i(*s|-2 £ ITA 1 (OC 2 H 5 ) ,Sr$g*U 
£g2 10 1 C«$t, ^3#B(DM^^«mi|sf3 k bTPO (OC 2 
15 H 5 ) 3 <H#»U 1 2 0tT*^$tfc o *Wfc*3VvC. ftSJ©15^liA 
1 (OC 2 H 5 ) 3 ^^iillBL, ^C0^<^5^{»AP7n^^L, SbK 
^t<Z)15^liPO (OC 2 H 5 ) 3 ^^ittLT, ZnO^^* 

-f^*— t>ra*fcrt***, *W8£bfc. ^mirbr, mtkmmc sc. 

20 5 £t m„ §^ 1 0 /im©^>f X^; — ^ 1 0 /i m(D^5P^"C 5 ^5cS b-CV^Tb 

±BEO«fc 5 ^b"CfE§!{bfcZ nO!)^*- BEfeflS^ jH^2 5mm > I? 
$ 1 MmCO^ yi/a^Auf@ (TOiWldFL^ 5 m m(DKia?W s ?SV^c#&-?U*\ 
^.?L¥5 0%) Srtsreu H£<P> III 1 0 0tT'»Lt, m^Z&tc 
25 o ::;ft£fflv^T!2f¥fiG£tTofc 0 

VMS : SJEE 5 V bT, £ afc&SrSlJt bfc 

i2 1^ (a) ffc&8, (b) ^7 <D&ytmm<Dtettitm*7F'f 0 « 
M7&tmf6|.8 i: t>, ^3 7 0 n m^3S5fc4«<k£r*£o;*-<^ 
rt^ WSf7 (IU2 1 (b) ) (H2 1 (a) ) X *) iijV^^M 

30 ^#bHfc 0 ^<DS*«> IW7fcf4p- i -n^/^J&^ftTl^fctf) 

\ m^*^-m&k®mx*mytistcknz-btiz> 0 



mmM6 
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(1) igi 

5 o %, ^mmn&n 2 ^ m-c^ofc 

(2) HS2 

W£jtfg#3 /im?)|$|9 9. 9 9 9%<DG a N^*$ri^7 T >T ^sl-V^ 
IZAtl. S^9 5 0t, (^SlilO- 4 Pa) T*0X«2h riftl 

10 lUc„ »lLfcGaN|&^f^y^yyD^VKs Ti (OC 2 
H s ) 4 ©10%x^/^tIM^, ^r^fM^»^^*^^-Sr|lI 
ifc, m.m^tio t<om, 5 0 0tt*lhrMLt, GaN3& 

*^ffi(-#7L^T i O 2 fl^$r0. 8 m m=i— t-w >^bfc„ T i0 2 ^3-r 
^ LfcBf^*<^G a Nffimt ^.thlzMLX 2 w t ^vHr/Un — ^ 

15 mm'U^y— t bT^*/-/M^#ifc£-trr^3 0 0 p pm<» 

bfc„ 

(3) xa3 

ie2©«»«*ie i ©#7Ljrs*f"c*ifl lt#-tlkg a njp& 2 ^ m 

20 (D'&, Sbl^ftf, fift4 5 O'GTlTO'SLfCo 

(4) I© 4 

*ffMB> 

25 (1) h n/W^ y-feV^tt^fHffi 

o miffi&Ate, ®J±8 0 V<D^£f»b-CtTofc„ HI 2 6tl^i b 
XmbtltzX^f h/HS^i", 132 6 (a) (iXa2T?f^AQfSb^V^-^T' 
fc^ftSfrg/^n- Kfc*^* h/wir&ofctfS, g| 2 6 (b) <£>£&$Q;3i£: 
30 bfc^tt, GaNO^>-K^I§7t^^^EbHfc„ Ml: 

(2) WVftft^&ffioffMlIi 

HI 2 3K7j^£«£fflVNT> N0 2 #*&^$gl 0 !J y b/WQ^tf^^ 
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mf&MLfo^nvm&Kn. 2 h rt©No 2 itii2 5 P pmtfro 

JE&TOL&V^MSMigLfc^fi, 2 h r|©NO 2 M(j:5 0 p pm 

10 

15 <TvM*<£>fEi!l> 

(1) Ifgl 

#7L«S*t<b LT, i£^2 5 mm. J?£ 1 mmO S i C ^LffcSrffl Wc„ 
^TL^ti 5 O %, 5F*&*B?LSf± 2 u mffcofco 

(2) IS2 

20 5p*Uigl^3 /im<DnMG a N^^i^^T-r-r^^^^Att, 1^9 0 
O^C, (S«10" 4 Pa) t*2hri^ltfc 0 0f5£*G a N*& 

I tii-M LT 2 w t %<D ^ f ;Hr;u o - ^ f^y^itt 
x^/-;ntJ(:^t§€-CM3 0 0 p pm«f Ai: Lfc„ }kK, 

25 (X$S(±10- 4 Pa) T*2hr flft^S tfCo Bf^i^GaN^i: 

-A^te^H* 3 0 0 p p m(DitlB t Lfc„ 

(3) 1^3 

IS 2 ©i«A?rIg 1 tf>#?LRSfl"C*ifl LTn W.&MS.G a NJi £ 
30 1 Mm=3-x^ ^^L7c 0 lgig^(i > ^i©BU^<^IIJE^0. IMPatL 
tc 0 m^X, lS2<Di^B^i|®LtpM#?LfGaNllrl|im3- 
X^Vi/L7t 0 itifi^fi, «iifla«OlUE^0. lMPattfc, 

(4) IS4 

f^y(D7/^='rv'mi'efc5f?Wy^n^^KT i (OC 2 H 5 
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m LfcJL ^'t 1 . M.m 5 0 Ott* 1 B#PM?&LTG a N»5|5*iB»2lT i O 
(5) Xig5 

<-7^M*fNiffi> 

10 „ ^I^AH:, UE2 0V(7)iElSrMtTfTofc o El 2 7 te:8!lJ£*M*©38 

ytx^? y^Ztf-To hi 2 7 n«W6©2 h r tmm&<nmzk*ft 

o7c^. <6lJLUi:„ £<Z>Jlfcfi % pni^fA^tlfcfc 

15 (2) WfctoBfcitet&OfHiB 

12 3t^-t-^«£fflv>-c, so 2 #;*&MSi ov y h*<n&.fa.tfi"< 

{OT^jp^ t-c% t*w<D¥m&mwfr b lt 2 h r leatttis ufc 0 

2 h r SO 2 *&&SlJ£L;fc:o ^6(Z)2h rf&M&SLfc 

20 IWfcovvrfcEI«fcai£Lfc. 

A?$*lfcfc«>-C*>*. ^Jfe^J 6 O^T'tt, S0 2 MI4 3 2 0 p pmlt 

feW&M Lfc^^tt, 2 h rf©S0 2 g|li5 O O p pmt^f)^o 

fc^V^*^o^TW0£tTofc o rr-eil ^fWSM 1 3 r. t 

(1) Ml 
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#?LfCg*ti: LT, |g2 5mm, J¥£lmm<^S i. 3 N 4 £-?lft£r/Bl^7c 

(2) US 2 

5 sp*&*&S* s l. 5<im<DnlAl Nl&^^fyT^t/^^tA^ 

8 8 0t, (X^Sttl 0 _4 P a) T^hriMLfco 0f^*OA 

Ltx;?y-;^|:M^tM3 0 0 p pm A <b Lfc 0 

5P«&*ftS*«l. 4/im©piAlN^t7 7^WJ|fia^ M8 
10 8 0°C. (X»10- 4 Pa) T'2hrMU: 0 Bf^*^A 1 

CL*Uw*fL-C2 w t%0^?vH?/H3 — b 
-C^^y-/ucfi^^t!c^-ti:T^3 0 0 p pm©l«B i L7c„ 

(3) X3S3 

IS 2 <«TOA Iria 1 <£>#?LSIS*t<£> A u SJ£{B!|30> fettig LT n M# 
15 MAlNi^l/imn^f^f^Lfto «Kfi&fl=fiJ\ iti§Bltf&<Z>^J±^ O 
. IMPairLfCo MV^T, IS 2 OiilB Sriii L"C p 1#?LIA 1 N 

MP a £ Lfc 0 

(4) IS4 

20 A 1 Nm^m^^- yis^VtAu&X'*?? V 

<-7*'M 

(1) ^u? hvi'^^y-t^xfecDWiBb 

25 0 mm&An, w± 150 v^EifftSriw \^xn^tc e m 2 8 tesuesg*© 

|g)fe^^<^ h/^^i" 0 i2 8^P>^-SJ;5^, 2 3 5~3 2 5 nmlll 

(2) W^I&5fettt6<DfMffi 

0 2 3 K^ii£tt£/B^T, *A§® 0. 5/im) 1 0 V 

30 y h/V><D&X.#l"<Wz.v&9l,* mmi 5 0 p pmO^iUc, mJ£&EP 
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Mlj:150ppmi^f,/^ofc 0 
||M9 

(1) xai 

Wfc<V& 1 frM.Wtib UT, jS#2 5mm > J? £ 1 mm<£> S i C^FlftSrffl 
10 V>fc„ ^TL^Ii 5 0 %, 1 M m-C**)ofc 0 

(2) IS2 

<£> GaN :?^)M50. 9^m(D«i9 9. 9 9 9%©GaNte 
-iJ-yr-fivl^ytf^AtU tS9 5 0*C, K^'f (X^lilO- 4 Pa) T* 
15 2NFrBl^*0;SLXG a N^cDtK^^tI^* Lfc„ 

© ZnO:^W0. 9Mmr«9 9. 9 9 9%©ZnO^ 
-tf-^T-r-W^/J^AfrK lS9 5 0t, iiH*2WS!lILtZnO 

® (ZnF 2 :Gd) : ¥-t%$L&& 0 , 1/im, M^9 9. 9 9 9%© 
20 ZnF 2 i*i¥W^0. 1 n m, 9 9 . 9 9 9%©GdF 3 ^ 

ZnF 2 :Gd^Hfc 0 i©9^ Gdl4^©3mo 1 %ffcofc 0 
25 (3) Ig3 

it 2 ©#s^^ N #at&5i5fe^^-^ ><D4 y JK* V KT i (O C 
2 H S ) 4 ©5%x;?y-/«:M$f, *©SHK»tt*> 
4rHHDU 5 0 0t"ei«MLT, 

^ffikl#?LKT i O 2 flg£r0. 0 1 Mm^-f^y^Lt Ti0 2 S:3-f 
30 J is? bfc^»^¥#^*5r^^ y — /u+fc$M*3-8:"C»£3 0 0 p p 

(4) X^4 

IS 3 ©»»«SrXS 1 0#?L@S*tT-iiiS LT, ^TLJCStt&pBfc:** 
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(5) I&5 

ft**** 9-1 3*s#feix/t. 

m23<D£51tZ > 0. 0 1 ra o 1 © h !) ^ p oxf ky^^tl- LT, 
$8t 10V y Y ;\s<DQm.if^^Wnm bfc„ ««t**S 2 . 5 kHz, m/E 

io 2 o o vw^ftmjBE&f^Pbfca 5 ^ #«w©^flceffl!i*>e>^^s:#t#&b 
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mm 








KM* 


No. 


m 




®& 


tt® 




(%) 












(lira) 




(/xm) 






















(jam) 


(hr) 


9 


SiC 


GaN 


0.9 


Ti0 2 


0.01 


50 


10 


1234.8 


10 


SiC 


ZnO 


0.9 


TiO. 


0.01 


50 


10 


814.3 


11 


SiC 


ZnF 2 :Gd 


1 


Ti0 2 


0.01 


50 


10 


145.3 


12 


SiC 


ZnF 2 :Gd 


0.1 


TiO, 


0.01 


50 


10 


12.3 


13 


SiC 


ZnF 2 :Gd 


0.05 


Ti0 2 


0.01 


50 


10 


3 



15 

m 1 frbW bfrtti. 0 Z n F 2 : G d £r/BV>fc}#"3-f3:G a N^Z n O 
ofc ZnF 2 : G d 0&&*S/h$ < ^6(5if^ft?^-C(DB#F^t>M< ftofc 

mfegH 1 0 

xoimmi,, Mbyte 
25 <x^^r^^)^®i> 

(l) 181 

£>Hn&ttt bT, {£^2 5 mm, J?£ ImmCOS i C^HFLffrfc/^fc 
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5 o % % w-vumjimz i n m-e#>o fc 0 

(2) Ig2 

Q Z n F 2 : G d : 9 t 1*3 C 

5 © A 1 N : G d 

¥J£ti£^ s 0 . 1 nu HJg. 9 9. 9 9 9 %C7>A 1 N|&5fc£ 0 
. 1 1 m m s *&& 9 9. 9 9 9 %<£>G d C 1 3 *&*^?L^T^^, ?&S 8 
0 0°C, T/ls=f><pT*2mm&fc£ltX, ^«^©A l N : Gd»# 
7c„ r<^9^>, Gdl4Al^©3mo 1 %T*fco7c D I^llr|&#LT, ¥ 
10 t&VL&TbK 1/im, 0. 1/znu 0. 0 5 u mCD'BM^^i^ Lfc„ 
(D y-Yir^v K : G d 

¥^@/5 5 l> 0. 1, O. 0 5/zm©^f^yhW^ -T^-^A 

&ici«5Gd-r^-^^-Y^-^aAU7^ 0 -^(D^. m&soo'c, K^-er 

^-/WLT^tifrg^^i^^K : G d^Sr^TCo G d te£ 

15 fr(D3mo 1 %-efeofc 0 

(3) Ig3 

lS2<£>*§-®i|s&;fc£r % *5-?^<D4 y^ B P7if=3fv'KT i (OC 2 H 5 ) 4 ©5 

fclgL ^tp, 5 0 0tt*ll$MIU, ¥^*&^®^^7L«T i 
20 O 2 M£0. 0 l/xma-r^^Lfc,, T i O 2 =» — T A LfcHf^* 
©¥*(ra*fc^*/^*fc$m3*T*S3 0 o p pm©SK»tti: L7c 

o 

(4) It4 

4 5 OtTfifelLfc, 

(5) Ig5 

HS60!I9 fcRtR^ 0. 0 lmo l^MJ^onxf vy^tiat 
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8 o v<D&wm£*:mwwt>, 3m<z>¥Mfcfgmfabtfx&m&Lxm 



5 S2 











mm 


mm 








No. 
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(%) 












(m m) 




(jum) 






n 
















(n m) 


(hr) 


14 


SiC 


ZnF 2 :Gd 


1 


TiO* 


0.01 


50 


10 


145.3 


15 


SiC 


ZnF 2 :Gd 


0.1 


TiO, 


0.01 


50 


10 


12.3 


16 


SiC 


ZnF 2 :Gd 


0.05 


TiO, 


0.01 


50 


10 


3 


17 


SiC 


AlN:Gd 


1 


TiO, 


0.01 


50 


10 


151.4 


18 


SiC 


AlN:Gd 


0.1 


Ti0 2 


0.01 


50 


10 


14.7 


19 


SiC 


AlN:Gd 


0.05 


TiO, 


0.01 


50 


10 


4.9 


20 


SiC 


?<{ -Y-Gd 


1 


TiO, 


0.01 


50 


10 


169 


21 


SiC 




0.1 


Ti0 2 


0.01 


50 


10 


14.7 


22 


SiC 


?J -Y -Gd 


0.05 


TiQ 2 


0.01 


50 


10 


2.6 



10 

glflfeffJ 1 1 
15 (1) IS1 

#?LKS$t<t LT, ilCS 2 5 mm, f^lmmOS i C#?L#&fflV^c„ 
fc?LStStt 5 0 %, 5jZ^7L@(i 1 /x m-e&o fc„ 
(2) Ig2 

20 ® ^MfcffiM : 

9 £ m%k(0 Z n F 2 : Gd^OHs 1 ju mOt©^ 

© 

T i 0 2 (71-*— . T a 2 O s , A l 2 0 3> SiQ 2 , P bT i 0 3 
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7t^-fiTi0 2 ©H, EtflO. 0 1 nm(Dh<D^m^^tc 0 

(3) It3 

5 x^2<D#a^5r, &w&*zmz^9 y-frWz&WLZltXm&S 0 0 

(4) Ig4 

mmm& i o u m > i o ^ m> mum* i ^ m^nn-cisji l-c?^ 

10 J&Lfco i«ii^{iMi§Hii^^^BE^O. IMPattfc, 

(5) It5 

(6) xa6 

15 It5 W^Ti0 2 OK»<) ©IftlWl^Bfffc. *fcS0. 0 1 
/i m<DT i 0 2 l:Iig4i|^t(lLT > lO/i m<Dj?£-C = — "r A >?\^tz. 

ftm 3 UfcltSS^tt<D#?LS^f^ 2 3-2 7 £r#fc 0 

20 H 2 3<7)«t 9 i-O. O lmo 1 (D h !) ^ p oxf wy^^tt Ut, S 
110!)^ h/K^asilt^^^^^qiS Lrt„ mWim& 2. 5kHz, «JE 2 
0 0 V(D^mmjE^1mVWit>. ^o^mw^^Sr^LTi 



25 
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mm 






Ti0 2 




No. 


m 








*m 














(ium) 




(vm) 




(m m) 
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SiC 


ZnF 2 :Gd 




Ti0 2 


0.1 


60 


ft L 


11.6 


24 


SiC 


ZnF 2 :Gd 




Ta 2 0 B 
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25 


10 


17.6 


i 25 


SiC 
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A1 2 0 3 


0.1 


8 


10 


20.8 


26 


SiC 


ZnF 2 :Gd 




SiO ? 


! o.i 


4 


10 


21.1 


27 


SiC 


ZnF 2 :Gd 




PbTiOa 


0.1 


150 


10 


13.6 
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15 gfc#j2wt%te. U&mM 1 +gb^lJ 2) ^^JM^f^fc^-To 
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20 *H-e«S U/c D «ltt«:JMW-T?W« U f»N o. 28~35C9Si 3 N 4 
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f&^N o. 2 9 — 3 5 OS i 3 N 4 #?L£M-#\J 3 1 1 n fc°— 9 $tS£rf# 

j&*£M/$Mg^N o . 3 3. §b£)J4riS4>^No. 3 2 <£> S i 3 N 4 ^?L 
#<75*§-£teS i 3 N 4 tf©7^^^ hJt^3^{'^«9. 3$Sa s <STi-5 £ 
5 W'HSt)teTUc 0 No. 2 80S i 3 N 4 ^a#te> j&ft3 0 0~3 5 0 
nm©^iT'ii^t°- ^JLbfr&^ofcTJ^ 3 5 0 n mJ^-bO^ffl-Cfi 
N 4 5 0 nmlCt°— ^Stg^^olg^^m^^Co 

mmm i 3 

10 5p^@0. 5 M mOaiS i 3 N 4 |&^ ft^li L--COW#0. 5 
AtmOY 2 0 3 , E u 2 0 3 ^*^TlE^5|S^Oct 0 ^mim^tzU^B^ 

fa.*, mm 5 0 0 'CT 1 h r fclffc LT'M ^-*0^mj&#0-^£rl&* 
Lfc„ -?rO^, Ml 8 0 0°C, EE*J 4 2 h rMLTS i 

15 3 N 4 0a#£rfls$¥Lfc o St5«t\ J&£lJ 1 w t %RVt®M 2 w t 

#bttfcs i 3 N 4 #^^^7L@$r7k^civ'^--^---eaij^b/c„ mf 
mmte, j i s 3 &mfnwi*ft\<^i&$:m7£L.ti 0 s i 3 N 4 tf«rx^ 

^ hit {&&/m&) ^SEMt'IiLfc, S i 3 N 4 #?L^}CjlSft3 2 5 n 
20 mOHe-CdW-f^fiStU, S i 3 N 4 #?L^^b^lt$n67feO^S 

M&*mj£ftX*m%:l'. ^No. 3 6~4 1<DS i 3 N 4 #WlfSi 
^^j^^ofcN o . 4 1 (D£Kfc<DMm& lOOt Ltz.mftU&*mbtz 0 
faMZm 5 KTjk-to £fc. No. 3 6. 3 8, 4 1 O^ft*^ b/W£rl§l 3 
25 1 ^"To 
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